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Claim 

A polymerization method for increasing the amount of 
copolymerization of a, )3 -unsaturated ketones characterized by the 
fact that, during the polymerization of a photolytic resin 
containing a, /? -unsaturated ketones, one or more metal halides and 
organometallic halides is added. 

Detailed explanation of the invention 

a, /3-Unsaturated ketones, especially benzalacetone, 
benzalacetophenone and their 1, 2 -substituted compounds do not 
undergo polymerization by themselves during radical 
polymerization. Also, they do not copolymerize with methyl 
methacrylate, acrylonitrile, vinyl acetate and other monomers. 
Styrene and other monomers do copolymerize with these unsaturated 
ketones. Therefore, if these unsaturated ketones are added 
during the polymerization process of the styrene, 
copolymerization occurs and a photolytic resin can be easily 
obtained. 

When the copolymerization of benzalacetone or other 
unsaturated ketones with styrene is carried out, the amount of 
copolymerization of benzalacetone will be small. Even if a large 



amount of benzalacetone is charged for use, the benzalacetone 
unit in the copolymer obtained is in a small quantity. 
Therefore, there is a drawback in which the photolytic 
characteristics of the copolymer are small. In order to increase 
the benzalacetone unit in the copolymer, if the amount of 
benzalacetone is increased in charging, it will function as a 
chain transfer agent. The molecular weight of the copolymer will 
decrease and its practicality will disappear. 

To improve this point, the present invention is a method for 
the introduction of a relatively large amount of benzalacetone 
units into the copolymer even if a small amount of benzalacetone 
is added during charging. A resin with excellent photolytic 
characteristics can be manufactured. 

Furthermore, according to the present invention, it is 
possible to copolymerize with methyl aery late, acrylonitrile or 
other monomers which ordinarily do not copolymerize with 
benzalacetone. Photolytic characteristics are imparted to these 
copolymers. 

The method for the efficient copolymerization of 
benzalacetone of the present invention is a method for the 
addition of one of metal halides and organometallic halides or a 
mixture of these in a small quantity during ordinary radical 
polymerization. As the halides, halides of zinc, aluminum, 
titanium, tin, antimony, and metals of Groups II-VII can be used. 
As the organometallic compounds, for example (cyy^lCl, 
(C2H 5 )A1C1 2 , and other compounds with structures obtained by the 
substitution of part of chlorine of the chlorides mentioned 
previously by an alkyl group or an aryl group can be used. 



As the method for the addition of these chlorides for 
polymerization in addition to the ordinary radical polymerization 
method using an initiator, it can also be used in thermal 
polymerization or other polymerizations using no initiators. 

Application Example 1 

To 100 mL of a diethyl ether-benzene (1:1) mixed solvent, 
80 mL of styrene, 10 mL of benzalacetone, 0.5 mL of tin 
tetrachloride, and 0,4 g of azobisisobutyronitrile were added. 
After enclosure, it was copolymerized at 70°C. After the 
completion of the polymerization , methanol was added to 
precipitate the copolymer, which was removed. The unreacted 
monomers and tin tetrachloride were removed by this methanol 
treatment . 

The above description is for benzalacetone as an example of 
a , ^-unsaturated ketones. However, the same reaction can be 
carried out using benzalacetophenone instead of benzalacetone, 
and its mono substituted compounds or disubstituted compounds, as 
well as monosubstituted and disubstituted compounds of 
benzalacetone . 

These mono- and disubstituted compounds are the compounds 
having the following structures. They are the compounds in which 
one or two groups of Rj-I^ are substituted by various groups 

R l R 2 c 6 H jCH=CHCOCH2R 3 
R,"jC 6 H ;i CH=CHCOC 4 H3« 3 R 4 



where R w Rj, R 3 and R4 are hydrogen or substituent groups, and C 6 H 3 
is a benzene substituent body. 

Application Example 2 

In 100 mL of benzene, 60 mL of methyl methacrylate, 8 mL of 
benzalacetophenone, 0.4 mL of tin tetrachloride, and 0.4 g of 
azobisisobutryonitrile were added. After enclosure, 
copolymer ization was carried out at 70 °C. After the completion 
of polymerization, the copolymer was precipitated. 

It was found that the copolymer obtained by this method 
contained 15% of the benzalacetophenone unit. If polymerization 
was carried out without the addition of the tin tetrachloride 
during charging, the benzalacetophenone was not copolymer ized at 
all. 

The benzalacetone unit in the copolymer obtained in 
Application Example 1 was 12%. Twice the benzalacetone was 
copolymerized in comparison to about 6% for the benzalacetone 
unit content for the copolymer obtained without the addition of 
tin tetrachloride in charging. 

It is well known that, if benzalacetone and 
benzalacetophenone are copolymerized, photolysis will occur in 
these units. If the contents of these unsaturated ketones are 
increased, photolytic characteristics will be better. 
Furthermore, if the molecular weight of the resin after 
photolysis is small, extremely good results can be rendered even 
in the subsequent treatment, such as biological decomposition, 
thermal decomposition, etc. When these resins with high contents 
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of unsaturated ketones are blended with other resins, there is an 
advantage in which photolytic characteristics are imparted to 
these blends. 
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